Practical implementation of a modified continual reassessment method for dose-finding trials.
We describe a practical, reliable, efficient dose-finding design for cytotoxic drugs applied in a multi-institutional setting. The continual reassessment method (CRM) was modified for use in phase I trials conducted through the New Approaches to Brain Tumor Therapy (NABTT) Consortium. Our implementation of the CRM uses (1) a simple dose-toxicity model to guide data interpolation, (2) groups of three patients to minimize calculations and stabilize estimates, (3) investigators' clinical knowledge or opinion in the form of data to make the process easier to understand, and (4) a flexible computer program and interface to facilitate calculations. The modified CRM was used in two dose-finding trials of 9-aminocamptothecin in patients with newly diagnosed and recurrent glioblastoma who were taking anticonvulsant medication. The CRM located the maximum tolerated dose (MTD) efficiently in both trials. Compared to conventional designs, the CRM required slightly more than half the number of patients expected, did not greatly overshoot the MTD (i.e. no patients were treated at dangerously high doses), and did not underestimate the MTD. Our experience demonstrates the feasibility of implementing this design in multi-institutional trials and the possibility of performing dose-finding studies that require fewer patients than conventional methods.